09/895,865 -2- 



Amendments to the specification are indicated in the attached "Marked Up Version of 
»r\mendments" (page i). 



In the Claims 



Y 



Please renumber Claims 14 through 27 to read 13 through 26, respectively. 
Please renumber Claims 29 through 34 to read 27 through 32, respectively. 
Additionally, please amend the claims as shown to correct self-evident errors in format. 



1 . A method for displaying a color image comprising the steps of: 

illuminating a multilevel optical pnase element with a light source having a 
plurality of wavelengths^of interest, said multilevel phase element dispersing light from 
said light source by diffraction and focusing the dispersed light onto an imaging plane; 
and actuating a light modulating display In the imaging plane having a plurality of pixel 
elements, each said pixel element assigipd to transmit a predetermined spectral region, 
within the near field region of said multilevel display element so as to receive said 
dispersed and focused light from said multilevel optical phase element. 



3. The method of claim 1 further comprising providing a light source having a 
polychromatic spectrum. 

The method of claim 1 further comprising providing a plurality of subsources each 
subsource having a different spectral distribution. 

5. The method of claim 4 further comprising emitting light from each said subsource with a 
light emitting diode. 

6. The method of claim 4 further comprising providing a laser at each said subsource. 

7. The method of claim 1 further comprising providing a multilevel optical phase element 
that is multilevel in two orthogonal directions. 

n 

10. A method for displaying a color image comprising the steps of: 
focusing light, from a light sourcq 
using a plurality of focusing elements; 



A j iu. A metnoa tor displaying a color image comprising the steps oi: 

I* focusing light, from a light sourcefhaving a plurality of wavelengths jof interesl, 
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illuminating a multilevel optical phase elementAvith light focused by said plurality 
of focusing elements, said multilevel phase element dispersing light from said plurality of 
focusing elements by diffraction and focusing the dispersed light onto an imaging plane; 
and 

actuating a light modulating display in the iniiging plane having a plurality of 
pixel elements, each said pixel element assigned to transmit a predetermined spectral 
region, so as to receive said dispersed light from saiJ multilevel optical phase element. 



1 1 . The method of claim 10 further comprising providirfjg said plurality of focusing elements 
including a plurality of lenslets and wherein said display is positioned at a distance Z 
from said multilevel optical phase element, whereirflZ is determined by the relationship: 



2T 2 Z, 



3X 7 Z -2T' 

long s 



■ <Z<- 



3X „ iz -2r 

shoct s 



wherein T is the periodicity of said multil 
the distance between said multilevel optical phas< 
focal length of said lenslets. 

12. The method of claim 1 1 wherein said display is p 



el optical phase element, Z s is equal to 
element and said lenslets minus the 



isitioned at a distance Z from said 



multilevel optical phase element, wherein Z is determined by the relationship: 



2T 2 Z, 



|2T 2 Z 



3X Z -2r 



<Z< 



long s 



3X1 Z -2T 

hort s 



wherein T is the periodicity of said multilevel optical phase element, Z s is equal to 
the distance between said multilevel optical ph|se element and said lenslets minus the 
focal length of said lenslets. 



13. 



The method of claim 1 1 wherein said multilevel optical phase element is constructed such 
that a magnification produced by said plurality of lenslets produces a dispersion element 
of a size substantially equal to the dimensions of each pixel element in said display. 
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14. 1 The method of claim 13 wherein said magnification (M) is given by the equation: 



M= 1 + 



wherein T is the periodicity of said multilevel optical phase element, Z s is equal 
to the distance between said multilevel optical phase element and said lenslets minus the 
focal length of said lenslets and Z is the distance between said multilevel optical phase 
element and said display. 



15. A system for displaying a color image comprising: 

a light source emitting a plurality of wavelengths *£>f interest; 

a multilevel optical phase element positioned to receive light from said light 
source, said multilevel phase element dispersing lighi from said light source by 
diffraction and focusing the dispersed light onto an miaging plane; and 

a light modulating electronic display positioned in the imaging plane and having a 

plurality of pixel elements, each said pixel element assigned to transmit a predetermined 

spectral region, positioned within the near field Region of said multilevel optical phase so 
as to receive said dispersed light from said multilevel phase element. 

/ 

16. The system of claim 15 wherein said display is positioned at a distance Z from said 
multilevel optical phase element, wherein Z if determined by the relationship: 



3X 



'Long 



x Short 



wherein T is the periodicity of said multilevel optical phase element, X Long is the 
longest wavelength of said plurality of wavelengths of interest and X Short is the shortest 
wavelength of said plurality of wavelenfflhsfof interest;. 



17. The system of claim 16 wherein said displal is positioned at a distance Z from said 
multilevel optical phase element, wherein JLis determined by the relationship: 
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wherein T is the periodicity of said m ^tilWel optical phase element, X Long is the 
longest wavelength of said plurality of waveimgMs of interest and X Short is the shortest 
wavelength of said plurality of wavelengti^Winterest. 



18. The system of claim 16 wherein said display is positioned at a distance Z from said 
multilevel optical phase element, wherein Z is d^fermined by the relationship: 

-<z<- ' 



wherein T is the periodicity of said multilevel optical phase element, X Long is the 
longest wavelength of said plurality of wavelengths of interest and X short is the shortest 
wavelength of said plurality of wavelengths|of interest. 

19. The system of claim 16 wherein said light /source has a polychromatic spectrum. 

20. The system of claim 15 wherein said ligt|i source comprises a plurality of subsources each 
subsource having a different spectral distribution. 

I 

21 . The system of claim 20 wherein each said subsource is a light emitting diode. 

I 

22. The system of claim 20 wherein each said subsource is a laser. 

I 

23. The system of claim 15 wherein saidjfoiultilevel optical phase element is multilevel in two 
orthogonal directions. 

24. A system for displaying a color image comprising: 

a light source having a plurality of wavelengths jof interest; 

If 

a plurality of focusing elements positioned to focus light from said light source; 

a multilevel optical phase Jlement positioned to receive light focused by said 
plurality of focusing elements, said multilevel phase element dispersing light from said 
plurality of focusing elements by diffraction and focusing the dispersed light onto an 
imaging plane; and | 

a light modulating electronic display positioned in the imaging plane and having a 
plurality of pixel elements, each ^aid pixel element assigned to transmit a predetermined 



IS 
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spectral region, positioned so as to receive said djspersed light from said multilevel 
optical phase element. 

25. The system of claim 24 wherein said plurality of focusing elements comprises a plurality 
of lenslets and wherein said display is positioned at a distance Z from said multilevel 
optical phase element, wherein Z is determined by the relationship: 

2T 2 Z C I <z< 2T 2 Z g 



3 ^iongZs-2jf 2 3 X shori Z s ~2 T 

$ wherein T is the periodicity of saidjfmultilevel optical phase element, Z s is equal to 

the distance between said multilevel optical phase element and said lenslets minus the 
focal length of said lenslets, X long is the largest wavelength of said plurality of 
wavelengths of interest and X short is the shortest wavelength of said plurality of 
wavelengths £)f interest? I 

26. The system of claim 25 wherein said plurality of focusing elements comprises a plurality 
of lenslets and wherein said display is positioned at a distance Z from said multilevel 
optical phase element, wherein Z is defermined by the relationship: 



|T 2 Z S 2T 2 Z S 
3X^21* 3X short Z s -2T 2 



wherein T is the periodicity of said multilevel optical phase element, Z s is equal to 
the distance between said multileve|pptical phase element and said lenslets minus the 
focal length of said lenslets, X long is the largest wavelength of said plurality of 
wavelengths of interest and X short is the shortest wavelength of said plurality of 
wavelengths of interes^ 

27. The system of claim 24 wherein said multilevel optical phase element is constructed such 

W 

that a magnification produced by said plurality of lenslets produces a dispersion element 
substantially equal to the dimensions of each pixel element in said display. 

28. The system of claim 27 wherein jaid magnification (M) is given by the equation: 

Z 



M=l + 
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wherein T is the periodicity of said multilevel optical phase element, Z is the 
distance between said multilevel optical phasefislement and said display and Z s is equal to 
the distance between said multilevel optical pgase element and said lenslets minus the 
focal length of said lenslets. 

29. The system of claim 24 wherein said multilevel optical phase element is multilevel in two 
orthogonal directions. 

30. The system of claim 24 wherein said light source comprises a plurality of subsources each 
subsource having a different spectral distribution. 

3 1 . The system of claim 30 wherein each saia subsource is a light emitting diode. 

32. The system of claim 30 wherein each sai| subsource is a laser. 

Amendments to the claims are indicated in the attached "Marked Up Version of 
Amendments" (pages i - viii). 



In the Abstract 

As requested in a Notice to File Missing Parts, mailed from the U.S. Patent and 
Trademark Office on July 25, 2001, please add the following Abstract of the Disclosure as new 
page 36: __ 

--SYSTEM AND METHOD FOR EFFICIENT ILLUMINATION 
IN COLOR PROJECTION DISPLAYS 




ABSTRACT OF THE DISCLOSURE 



A multilevel optical phase element is illuminated with a light source having a plurality of 
wavelengths of interest. The multilevel phase element disperses light from the light source by 
diffraction and focuses the dispersed light onto an imaging plane. A light modulating display in 
the imaging plane having a plurality of pixel elements is actuated. Each pixel element is 
assigned to transmit a predetermined spectral region within the near field region of the multilevel 
display element so as to receive the dispersed and focused light from the multilevel optical phase 
element. A system for displaying a color image includes a light source emitting a plurality of 



